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PURPOSE: To obtain a method which allows the reading of memory contents of a NOR 
type non-volatile memory with a lower voltage and a lower power consumption. 

CONSTITUTION: Source wires Sl-Sm are arranged parallel with word wires Wl-Wm with 
respect to a memory array where NOR type non-volatile memory cells {Tll)-(Tmn) are 
arranged in a matrix. When memory contents of the memory cells are read out, 
potentials of bit wires Bl-Bn are set lower than that of a selected source wire. By 
this method, the lowering of the threshold voltage of the memory cells attributed 
to a drain voltage of a transistor is checked to prevent erroneous reading owing to 
action of a non-selection memory cell. This also eliminates charging or discharging 
by reading memory cells arranged on a common word wire in a batch thereby enabling 
the lowering of power consumption and further allows the expanding of the margin of 
variations in the threshold voltage of the memory cells. 
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(57) [^$«;] 

im^] NORM^^^^t U-feyl' (Til) - (T 
mn) ^■7h'J^xmzRS.LX^j:l^^V-t)l-Tl^-^(,Z 

HBl -Bn (5DS{5^aiRV-X«aeomfiJ:')t>ffi<l£ 
A 5 7 « V- y tfc*cf * c: t *»'T- # . 




1 

-^^laist, jjey-x^^jSiR-ti.3::4^«0T3-yiD| 
J:^fRy-xi8{cgf^?^i-rv^i.±E^^^* y 

mt'-y hmm&imimmzmMt. 

jjEiMfRy-xtisof^s?'?- mizmm^tii,^j''^< 
b i> 1 oco^ t y -k;i^«iEep^iES-s?;^aj-rw fc ^ !^ 

mi,z}s\,\x. 

±m^ t y -b;w<7)Eif 8!;^ffi-rBg , -hism i m&. 

m}iimziD\,^x . 

=t y ■tj],(r>imfHmm^tii-t^ , ^NsaRy -x 

[ii*3S4 ] i«*Ji 1 x{i 2im<7)^mmi^m.<^ 
fsmrumiza^^x . 

JiRx^y-feyKOlBftrt^^Sg^/i^lS, ^^SlRy-x 

^mmmrmizii\.^x . 

-tixw^ta-r^ b ^:m^b■t^miiis^'mm.<^ml 
urn. 

^m<^mrmizt}^^x , 
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■. 2 

[115^7] It^Jai, 2. 3, 4X{i5^0iti^ 

m^jS^^^vyrAmi^xmi^oyrAmmzm 

H!lf^(ctJ{tSSIS?y-;:?.il8cO«fir i 0 ffi< ift^-r 

Sit iii^mbi-mmmims.ff)mfm> 
imms] m^i. 2. 3, 4. 5, exjivfe 

[if*«9] if^l, 2. 3, 4. 5. 6X»i7IB 

Lr. ssijAury >y h^'-hflutsr^-rs^t y h 

1 0 ] tmm9sm<^mi^vms.mm 

ifmzts\>^x. 

x^cr)mM.mi. JJE^ty h7>-i''x^'oy-x«lS 

immi 13 is^«i, 2, 3. 4, 5, 6X{i7 

±iEp<ty-b;ucoEtirt§^iS;^7t'-r[^. :^Tcoy-h- 

[0001 ] 

^mmi^m&x/^(omisrjjmizm-rhi><ox'i>^ . 

[0002] 

40 imtom] m^x 0 . ^»^tt^* y s-^gsjtTt^ 

M¥4-356797^^^fg, »m^4-15953 •^i.^lfiC^^^ti 
-g, r k < , ^: y Hr^l-S: ffim-f ^ ^: y -t^PO 

y-x(ci^M$^if y-;^ISCt. y-;^r 
S^-r^J:a(::L3tt><55*^'*nf>iiT^^?.. OT, 024 
2 8 S:#B3 L5:*^' , tM*<0^»l6tt> t y -fe/kS: 
f^KL/c^SME^Stov^TUiBB-fS. 024{±fi^ 

*o^*iEfiiiai07'D -y (Hissiit'j) s , 1 0 n± 

^i^tV-tJl-Tl-A . 1 0 2<in'>T3-:^^lllSS, 103 
50 li/tyJ>,Ta-rm. 1 04Jiy-XT3-^^I5lKT 



■ ' 3 

-i 1 0 l<7)-ai5lr^-flsIK0f$>5, ,r.ITTll~Tiiin 
fi^»^tt^ t U h 5 y i^'X ^' . Wl -Wm {i 7- H 
t*. Bl ~Bn (it'xhS. SI -SB S 

Ai ~SAn M-^yxTyy. sti ~sTn 

mVyyi^X9. RDl— RDn (iC^Tn-y. SD 
1 -SDm «y-;^T3-:5^TftS. 02 5{=*tj:d 

^: 'J h7y>''X:5'Tll~Tiiin{iV-X, 
>-'-h*>^>^0. C10h5>'>'';;<:5'Tll-Tiiin<7)^' 
- hTSrCc^mgP ( 7n— f ^ yi/:>'- h ) mM^fi 

^ i;-fe;WT^'f 1 0 «-h7yvX:$'Tll~Tiiin5: 
rt^-f S > * 'J ^;P5r mff n ?iJiOff?imtcEa LXm^ 

Tll-Tlncoi^-hJiv-KiSWl fc. m2tTt::iEg$ 

N 5 y j^X^'T21~T2n£Oy- hJi"?- HilW2 
tC, |gmfi=tffia$*l!th5y>'X^Tml~TBni7)y- 

1 fft-ES^it^: h 7 y i^'X ^'Tll-Tln(;)y-X<±V 
-XISISI ll2W::iSSSn7th7yi^'X:J'T21~ 
T2nOy-X(4y-Xi»S2 llmff tESSiXJt h 
^yi^'XrJ'Tal—TinnCOy-Xfiy-X^Si 

f ^ y>''X:J'T12-Tiii2cO h'l^-f y(4h' y 
h^B2 (C. |gnJ«J{CiEg$ix;th^yi^'X^'Tln~T 

onmcom^x-f,?). i::T"7-mwi -w« ty- 

xi^si ~sm iimti]\^i>zmT/x. v-Ymm ~w 

■ (i:D'>T3-;?^RDl — RDm fC=2rl>n'>f 
n-rJ^mSSl 0 y-x^Sl -Sm {iy-XT3 
-^^SDl ~SDm SrffiKLf ^:Sy-XT3-:J^[IIIB 
1 04t3«ig;?ilS-:&. h' y h^Bl -Bn (iV-H 
i^Wl -Win RX/V-xmSl -Sm tiitt^fS*!"! 

KSiXT-feyxryrsAi ~sAn iirtxyt^'^M.T 

3-^IB]i»10 3Cc«M$ixi.. fi^-Si^ 
(C, #h- y M|Bl~Bn <D-U{iL*^(>^MiO hyy 
j/'X^Tll~Tiiin?rgT#y-X||Sl ~Sm izmm 

^y-y-xra<7)S^aAiBir^i,iLfc.<^i:#l::, 

"0" X'3>tHm^*^^^^^JioiZ^^tlX\>^ 

[0003] mz. 02 5 S:#.^L5r*»'^>, fi!*cO^ 

E PRomi.zitmmT^m.^mi'mmx'^i^ 
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U ■(r;u*5gg;?iiaj L«asii£E Vcc i 0 S L ^ V ^ffllBEtcib 

i-m.^ "0" ^^u-fe;u*mfflL«®mEv 
mt^onJe.:ibiiz-th. 

[ 0 0 0 4 ] «t{f h 7 i^i^'X:? T22^ t U 
-fe^l' (JilT. ^tir-fe/P (T22) fcfij^^S) ^il^^^^/i 

'm^^z->\\xm<r>n^\i!,L-^m^wim-h. t-r. 

v)izb. imtK'y-mm. m ^tmmiyLVss 

ranfivroi mmiv) xim^&i<^mw.&yMz 

82 t:-tyXTyrt'ft-bXVTmizV. ^miKii'yhm 

Bl , On ^mmm.&.vssxmmnmssi,z^->fzt 

t.yu-f^yy\.z-th, lliglc<4. t'-y ^^(c{i-t>- 
mmi:i&mz-thfdi>^z, 4^^v-xmm^^ 

(T22) "0" ^®^:A>{f^^:ll-fe;k (T22) {± 
mS^Sg^-f. b'-yhiglB2 (C{iS8S!!)«gSfL^V\ 
iJ-t:;P (T22) "1" 4t^^<b(ft'-yViaB2 *^<i>;< 
t'J-feyP (T22) &ii-oTy-xSlS2 fc:«gg*fSgix 
s. t'>yh*8B2 co«cSE<o**E^-feyxry7"r'«ia^ 

30 ■rJ:3t=;<t'J-feyKT22) tlltb'«y MglB2 fc^fiii 
$aTt^l.^raS?;<^U-fe;l' (T12) *^jiifJ(c<SL#^^ 
<i1EE4fc^-C'il <r^ru-y>-3y-ftLTi-^f^tUTt.. 
y-XjgSl <^«<a#Vrm-C*>Ot'-y KiJB2 fclBlSfi 
■Ci)S3t», b'-yM|B2 *»Ji.Sl (=(lSSE{4»Saxt< 
<. f^as?;'(*'J-fe;i' (T12) ti^mm<rr\^-yi^ 
3y'fbL-Ct^=5rV>llO^^Stl?^^'J-fe^KT12) 

y-XlSSl ^70— r-f y^^tc-r^J^^ila)^ 
tc. b-y hlSB2 *-ii>y-X||Sl tCJ4Kil«;gE<45Sit 

40 -f . y-t/i. {T12) ^^s!;^aiLwi^:<o 

-f, m.^^L'7~>fyiiim<^'>X\^t, 
[000 5] 

[^!BA^')»^Lj:3i-ri.ilili] L*>L^*>'<i>, ±160 

tif±t<. ^^'J-fe/l/STTrVyv-ay^t (L&l^fi 
«E*<0VOT) LXLto^tmthtl^> -f^^h 

50 oiSitistfcv^T. ■^mm.<r>f^yv^'^mm 



(4) 

5 

[0 0 0 6] ^i>iz. 5F»f6tt><t«Jh5>£^';^:? 

7, H2 8&i;^«l:-«{5S*MfM$rffi-ptiJiHJ-r 

( a ) . ( b ) {i. ^fi^tim^L-kX^ 9 70— r 
as<^MO s h 5 :^ bcr>\iu-( ym^ id -y- 

hmffVg 02 Ttfel^T. 6 l<±7D- 

f•-^>^^y-^, 6 2{i:3yhD-;>y-b, 6 3«iK 

«^ilgo0^{i«■&L•Cv^^.. Cc tiya-T^y^y 

-h-=iyhn-)vy-hm^Si. Cd {±7D-r^y 
^y-y-itu-fy^i. cs {i7o— r-f y^:>-'- 
^-y-x|i«*. cb Ji7n-x>f 20 
{♦^ISI^S, Vciliayha-)\^y-h62^$m 
WK. VfgJi^u-x-f y^^^^'-h6 loma, Vd H 
KW-O-WE. vs j±y-x«jE. vb li^fm^i 

(TMML^ht. 028 (b) a^oMo 

SV^yi/XrJ'T-JiHl'^yWEVd *i0.1 Vi2.0 V 

«E{c»a t ^ ifts^-ti-f-^T'j) I. . 0 2 7 tc^ 

■r i o 1 7 P-x -f y h 6 Hi H V ^ y 6 3 i c7) 

f 1 7 o-7^ ^ yc^y- Y 6 1 comia vfg*qFfeco§ 

g-m(i«*M^^t^-rri:<, rd Vd ^itt ( rd 
= Cd/Ct) <£T-ri.. tJ^c. 3yhP-;l-ir'-h6 2 

rd V4/r;t'tt(ST-fl.. -?-<7)^*, 028 (a) 

■ri^tc. x^>y^'S7P-f -fy/y-hMii$:*t- 

3{)>'*«)0.3 V (fflm2 -0.4 V) t3mTLX\^i,. 

1 0 00 7] (^i-nm-wm^) 40 

Ct =Cc +Cd +Cs +Cb 

r = Cc/Ct . rd =Cd/Ct . rs =Cs/Ct . 

rb =Cb/Ct 
Vcg=( Vfg-rd Vd -rs Vs - rb Vb)/r 
O^0Vfg=rVcg+rd Vd + rs Vs + rb Vb 
VTcgO = (VTfg-rs Vs - rb Vb ) /r 
VTcg=VTcgO - rd Vd/r 
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5p»l6tt^ty(7)U^i^ffl. HfflUilgiaSr^i^l-. NO 
at. '<.y7r>ft!if^^tJ:-5-C. L§t^(imffi<i^«> 

(cMfflisartJO, i^a^>«■;<^y-ty^^oL§v^^i^i, n 

L#^^m^, ( "0" T'{i02 6<7)||||A~B 
(C, ffitl'l'^m^ ( "1" T'(±02 6c7)|^C 

(0.2~0.4 V) arc^ ^ty-t/UtfoLI'V^ffiJi. {KH 

A' ~B' aixc ~D' t,zjfct^mMt^j:h. 
[0 008] fit§v^m^(;:fcv^Tii. -fey;^ 
ryramSi'^^ ^: y •fe;i/tfotai:3 y r/^' i^yx\,zhx 
S**. y-fe;Wi?33yho-;P:>--ht:S!;^ifcXmffi 
VccfJOft/jNttVccnin SrTOlL/i^(cSE^lSS!^/iLm 
m (*<J50//AJiLh) SriSimf I.)t46tc. y-t;K7)L 
# VifltiVccmin i 0 t*^ 1 . 0 VgS<±ffi< L^tm 
If'SfJ^'SrV^ (02 6<55j*fB' #BS) . Sfc. NORMcO 

s^^sis?^ t y -fe;!^ y -:?ssgc7^*^;%L/s umsg 

I^V^mWtO^^ y-fe:/l^<:Ot#l-->fflflffi«i*«j0.5 VJiLh 
T^{th.Jf^:^>^rV^ (02 6<^^A' #b§) 

*>*3.0 VT'Vccmin *52.7 VtOJ^-g-tCti. 02 6<7)^ 
A' ~ji6CB(;)|BI<^fi||$-i.2 vjjlTt:L'3rtth.«?^r4> 

-f. b't'-^'y®ElcJ:§t#v^ffiiO<gT5:0.2 --0.4 V 
tfS^Sfc. '<y7r'fKlf^tcJ:I.L^v^ll5^^5 
(A-B) tfOlKil.O VjaT{cL=5rJtii<f^c^^»-\ lil 

y (cfct^Tti^y 7 r IW^OSiJ»'7->'>$r 

^mz\.^ixh-m¥hh. Ltzt^-^x.^mm^'i:') 

^j;t.«fl!P;^/::L.«ffiVcc*>-3.0 VS^t^r^fc. K 

isa*m^? , mwB^m.(r>-m^ t y 
[0009] ^L^\>^m^m<r>^=f:^j-kMim^ 

7t'LWEVcci7)fe«vfflVcciiiax ^MLfc^lCtOFF 



■ . I-- 

m^-f. Vccmax j;0i>«0.5 VS^JjUifi< L^:(t 

[ 0 0 1 0] ^rfc\ • ?m*ihi 

[ 0 0 1 1 ] 112 5 tS^ t!t J: ^ ^rfl!*c7)5r»^^ t 

I.. m<,z. ia2 5«c:^-f^=£!;-t;KT12) -^^^r'J-fe 
;w (Tm2) X'\i\^V^ytl\iX^j:<v-x\.zi,m?*'^L 

[00 1 23 IJLhcO J: d^tSHtcJ: O . mtim2 5lz 

(T12) i}^milzrTUy>'3y^\LlX\>^hf^l,Z. ffi 
L|iV^<i<t«co;<^U-fe;U (T22) ^:m^f£-m^. t' 
•y h^B2 t«iiri**8Sixb' y M8B2 comatfih-faHZ 

A>^*U-fe;P (T12) SrJiLTt'v M8B2 

i)<fi. h'yhmB2 crmm^tiit'i>mM.mzmtx 

B2 (cgJ^L$fx-CV>S-byXT>'rSA2 (ifit^V-i 

f'JBrt. wm^tauz^hn^tufh^. iJt. sg;%^aj 

1 0 0 1 3 3 :^mcom 1 oaWJi, M^^tlSLcolglcl^ 

tizx*), mm^^m Lm±-ti ztizhi, 

[00 14] tt:. :^mM<Dm2(DSmii, m^iULff) 

miziH'f?>imKv-:^Wiff)mMm±th z t izx 

mmmjKD&mm^ztizhh. 
[ 0 0 1 5 ] s^>(c. ^^im^comscoma. WM^m 



(5) ^^8-106 79 1 

8- - ■ • 

i^mitmiztizh?>. 

[0016] 

ihiz. *mx\mmi-^i i<7)mizm^tii^i: 

mtx^^^, 

[0017] mmzm^ i com<mtfz^mi. 

^i&«h"-y h^t. ±B^^u-tfiT\^^(7)m\^izm 

b. ±mt'-y Y-mmm-&:^zibnT:3-ym^b. ± 
mv-xmmi-rifzifyffyra-mmb mtf^^ 
mmz^m(7)mrf:mbLx. ±.mm.<^v-xw.cr> 
a *.ii'^5r< b t i:^v-xmmT^-mmzi. 
20 ostRt, ±iesiRy-xi8(c««g§fi-cv>s±iCT» 

fiic^u. ±ieh'-y m<ommmimmzm.L. 

mmzm^ix. ±Mimm-xmLxm^'7-miz 
mm^tii'j'-^j:< b t> 1 -pcT)^ t 'J -fe^uoiiiirtss-^ 

[0018] n^m 2 i^^Bflcoig t ^c^sjs . m^m i 

30 w.. iMsmimii^timmniiiUz-mjmxht, 
[0019] m^m3<7)m(r>m tfz^m. m^m i 
x\i 2 commza I, ^x , ±E^ t 'J ^/^^(^simmm 
AiH-t^, #saRy-xiS(o«fi$:±iemi«fitcigg 

[0020] <r,wM<7)m tfz^mu. mmm i 

^fitm. ^^aKRy-xa<o«fl:^7D-r^yr(ct 

?>iimx'h^. 

[0021 ] 5 tfz^mi. 

40 1,2,3 Xa4 OfgBJfcijv^T . ±il>{* U -fe/KTJiB 

mmm^tztm. iMiMmv-xmzmm^ixx^.^ 
[0022] mmec^mm tfzma. mm 

1 . 2 , 3 X<i 4 (DWmzis \ , ±ii^ ^ -tyi-^Df g 

[0023] if 7 <rmm<m ttz^mt . mim 

1, 2. 3, 4X{i5<7)^H8{Cfc>-^-C. Siii^^^'^';^ 

50 T^iM^x{iji*^y7T'fi)f^{cti«t«.aAajLSff 
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[0024] msm8<7)mM(7imtfi:^mi. m^m 

1. 2, 3. 4, 5. eXIiTcO^fcfclr^T, ±ie^ 

[00251 lf*«9«%BJOSt^#S{i. iS^fl 
1. 2. 3, 4, 5, 6X{i7c?)|KBt::fci'^'Cs ±ie^ 

[0026] lt*«l OCO^BBioa if ^ 

[0027] mmm 1 1 ^B3<^i» nsm 

1, 2. 3. 4, 5. 6X{i7«0ifi&HH(cfcv%T, ^» 
[0028] 

im] iiLkmmzi:*). ^n^(nmx'it. Tie 
[00291 mmixii2<r>mizj:tai. Tmm. 

=5:5. 

[0030] m^m3(7)^nx'ii. w^ji i o^w^m- 
ajj?y-x^A><j,b'>y ^«l'^^i{afc^i^«^^±sg^^=5^ 

[0031] lt*3S4cO^H^-C'{i. lE-lirt^cOg^^^ttiL 

[00321 m^msm^rnxu. &mv-xmL<oi- 

KXff>:i(=t>J-kjUt/^LXm:^t}i^tlh<OX\ m^Si 
-m(r)^X'S,') . mMizi:m:f}comt)^W)X'Jf 
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[0033] 6 (D^mXU . -fe^KJOg!/** 

<7)X\ b-yh^^«?aiSc«{cJ:l.«^JC0Mg*WJS 
tihztiz^j:^. 

[0 0 3 4]m^m7<r)mMX'ii, K^yr^^n^ 

\>^wjmi^izmm^ix.i. u^ij^-yx. ^mm^'tu-t 
10 MM\mm.\ii^^^ttx'if>ttK mm=t'j-bfv 

xhK), <>jyT-fmco "1" m^cr>t^\,^mmSicr,± 

ffi^fgtf v-i^y < t S ^ i: 3!)<T>rt|{c^rS . 

[0035] m-^8<r)wnx'ii, v-xmEizx^L 
^\,^mms<7)i&Tt^±^<^?>mmt^'yx\,^^<ox. 

yif^yx^iz^KLxm^tiitm^^mmz-thzt 

[0036] 9 X«i 1 0 <r>mnX'ii . 

^:U-fe;U3xr'; ••/ hy-hmm-cv-xmizyu-f 
mm-^itii^^ < i^^ y(iic7)^ife^it{i?&t'o 
[0037] w«3S 1 1 n^m-a. m^m Lmz^m 

[0038] 

imm] WT. ^min(r>^mmmiz^\.^x . ^^mm 

[0039] (mi mmm) :^?mizmi>m i 
mmm<^^mms^m<^mmmiz':>\.^x. iii~5 

ggcoy n -y ^' 2 4 Lf^i^(7)^»^tt 

^flclElg^acora -y ^' SKIl i: |S|--Ci) 0 IttHBJi'^ 

rU^cO«3ie«i:, lI2 5{C^L7ttM*«^»»1t¥ 

■r=Jti5''5>. #h5y>''X:5'Tll~TiinSrl*IigS-f5^t»J 
•t;U$:mff n?lJcO^T^Jtic^^i^S Lt^SfiKSa. U -fe 
;l/ (Til) ~ (Tun) , V-HiSWl ~Wiii . b-y Ml 

Bi ~Bn , v-xm.s\ ~sni , ^msimvyy'J 

X^'STl ~STn , -byxryrSAl ~SAn , n 

n-^sDi ~sDm coffijifciesM^Ji, mm.z^ 
50 ttl.lll2 5tc5^tiastlltfJ>S. =5r*J. -fey^ry 
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[ 0 0 4 0 ] 01 &#B3L^*>f>, ^mmizmtm 

1) - (T2m) i:-mzm^iiit^-^iz^^^xmmi-t 

tcOfc L, (Til) t (T12) {iTri^yy 

K^aiumismEvcc (Mi.{f5v) izm^t, wmsi 
ov) tiis^-t*. I§ia${cs^y-xiss2 

^ait^^^Vrm (0!l<t{f 1 V) t|g£L, #illS?V 
tfz. t^X(^h'-y hmBl ~Bn Ofl:{a5:-fey>?. 

rvr^-tfr UTfifJfiSfiVssfcig^S. W^fcrti. b' 
>yMSBi ~Bn iz(t^yxTyrim^^tix\'^^tz 

ib, f-y h^Bl ~Bn omffl±«)tt«<!iVss*> 
HiiBl ~Bn <7)mmi--&<^WS. (««61»2Vss) t' 
[0041] &±<r)X 0 (=S?*3t' tlW^tfc(tl.#S8«0 

i:e^s^-r.i.i:. mm. ^^u-t/i- (t22) 
•'0" (»L^\<mm,) ^^.tf^^'j-t/i- (T2 

2) <ifm•^^-r«5g2:8^$^^v^, tiZ. (Tl 
2) JijgfJtCTrv-yyaVftLTl^S**. t'ybSB2 
i:^^S#?y-X)lSl <7)«{i*<lplt (SffimffiVss) 
-C'&l>^e«^p{t'J-fe;KTi2) (ciime£3&«m^rv\ U 

(T22) A>' "0° ^fe^t*^.rfc^«^»I-ef=l., 

Mjt<i\ U-feil- (T21) *»' "1" (ffiL^lMi 
m^) ^r<i>{?;>fty-fe;P (T2l) *ffW!lLTm8g**8£ 
^X, t'-yMKBl WiHSA^jTiii^^y-feyi/ (T21) *i 

"1" m^izhhziiimax-ti. zzx\ ^tu-fe 
;w (Til) {±f7'U yi^3>^l:Lt:v>s*»\ .x^;y-fe/i^ 

(T21) *ffa6fcm^«ai[*5^^'j-fe/i' (tid 

w.mziix\^^^mpni:mxv-:^msi iz^mx 

mm^tix\>^?>. 

[ 0 0 4 2 1 L)t t . *ieifiMcoi!;5^?t' L:^T 
Ji. v-h'liw2 i:y-xiis2 (7);^ic^;^iiajLffl(50« 

fi^EpJO-r*7t*»tt\ XtU-fe^P- (T21) ~ (T2b) * 

ttp<^ ^j-i^fVi:imLfz^im^m<m^fzLmi^ 

^tX'^l. 

[004 3] ^/c. h'-yhil8i^^SitRy-Xiiai:{±m 
i:fiVss{CiS®§flTV^67t4^>. 4^imJ(=f:U-kMzii 
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[0 0 4 4 ] =5:15, ±i»/iLirf^-Ci±. Stf(y-x 

iUCirAaiL+igm{JVrm*SErc!jD$il?.Ot\ 

JSlR^t'J-fe;!^ "1" *aS'5r4.if^S{i'5r<. ti 
S'c>t, y-;^{c9]an-t«.ig;^^a5L4'ra«fi[Vn» 

I'l.. ^;<ty-fe;u*>' "0" «Ss (SLSt^ffi 
10 TO) ^rA.{fy-x«m::J:l.iliJX>* y-byPiOL^i.^ 

:»-S<S^L.. V-xWzi,'>X[.t\.mWfLXi> 
yX'ti "0" TOcOL§v^fi|«EW4TI5S{4 

[ 0 04 5 ] ±.sdmmm<^mi^iiiLiTmx'ii. m 
mv- Ymi,zim^ixi>-tKXff)^ t y ■fe/Ko-f-^' 

;KT22) imi^iiiL^ffdm^ai. ^v-mw\ 

~wm , v-xmsi —Sm o«{4{±±ie0 1 tc^-fm 

(0 V) t-tS-:^, #MiRt'-y fSJBl . B3 -Bn 
^•9s M«^t'.yhi|B2 Ol:{5:«>^«{aVssi:ffit''iO 

[0 046] ^fc, "0" TOcO.^=ey-fe/K?3t#<r^tt 
M;*aiL^twy-;^«Etj:S^;^ty-fe:yl'CO 

iftgttKf, "1" (ffit#v^ii««) co^^y-fe 

40 ya-f-f v^^'-hfcy-x<7)Sa^ 

^it€-:«cS < LT . y ^ y 7 h 7 ^ b 4. 

a. m2tfzim3iz^txd^j:imi}^hh. m2Rx/ 
ll3^cfev^•c, i(i^^<^^«. 2iiy~Y-mim. a 

-f-LT, Ei2ic^-t0ij-c'<i, v-xmm9tYu^ym 

50 -^3ottT^0««t:»ct<;r-''^'-7'/r^•CV^*. 
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[0 0471 ^/i, "0" *?ffi<0;<t'J-feyK^)L§l^ffl 

lM•&J±^^it^fc'o^c•r^^i«^Jiffl•«^(^y-xm 

mLim t^mMo^ ^ 2 9 ^ iii.^igi& 
[0 04 8] $^,{c:. mtrnmhifi. last^-r j;^ 

[ 0 0 4 9 ] =5ri5 > ±ifim 1 ^M^O^iScfirax-iiS*? 

lizm^Ltzi^. si«iy-;^ii8«o«fimg;?^ajt«s«ji 

[ 0 0 5 0 ] $ /i. . ±ieiB 1 iijfii?ij(7)8!»:r«T'Jia 
j?b*./ \-mmR^-^y:xTyr^if\^xwm'&yss 

i:t-S^^WiS»?t'-y hi^comffiJ-JSltmffiVssJ: 0 
[ 0 0 5 1 ] ^fc. *||JIPI<7)^»^;<^:U Wi7P 

-f ^ y^'f-h^mttzi.mm'^titiK mnos 

(metal nitride oxide semiconductor ) M^^tf-fe^l' 

( 0 0 5 2 ] 2p*lt0!ltfc«tS'<'J yrAHmiiz 
N o Rm.<r>^mj- =e u TJi " i " tt«ic^-r s« 

(00 531 -JKWC. '^yyr^iW^T'ti. ^tU-b 

;t^' "1" ^{zm^-f^fUTx^-m^^zm^t 
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oil'. ^^)yr^miz\±. MWy-xHsomjE^-feyx 

Tyrx-mxf^hm&'.z. T'#s*^roi£<-r6 (cnj 

x(?0.5 V) . ifmm<^')yr^\izX'>Xyi=f:^)^ 
* tfc J: d tc^ S . o i 0 , " 1 " *t«iOTIl«fiUjS 

ol.zm^LX\.^h. 
10 [00541 a^coM^tii LCfcttS v-;^mE 

-xn&i. Oi«v^lig*aiL*B«fiVrn ( 1 V) tf 
i,,mzm21. 2 8fc^fi-«fiS*rat^^t'S^U>: 

05<o5^A' ~B' Rt^c ~D' xm- 

io\,z. mSfm^^Lizam "1" ^^©i^TIS^ffi 

JMA' iOSmc. ±Eimfl[{±;iCB' comfit;. "0" 

•fe;n4i?istc*-r^j-flj^fc«(7)i: ^ T$>i. . '• 1 " ^rncn 

tt^rv^fcj^(cigsg§ft. "1" <m<7)t#(-^fi®Eco 
^»l6tt^^rU{Cfe{tS "1" ttS«Ot#V^ffi«EcO^ 

^liii, m5coimxi!k-txdizM.Ai3^i^^B' i^mizm 
30 m5<r>m.<r>}^f^i}>t>s^B(nf^\,zmmi\ii:^^. 

oiOs lI2 6T-«4, 0~A- ISI*%5 vjjLt-C'^rfm 
{f^^>^rV^«s, *llifi0tJTi4, 0~A|S*<0.5 Vj-lhT- 

[00551 ^cfc. ii^coa;** Lt;fc{t.S. "0 " 

40 [00561 ^it. ±i2'<y7r-<:trffife:i3ftSK;^i^ai 
Lx-\miR.v~xm.<7)mLimx.m.5 vtufc*^ c: 

[ 0 0 5 7 1 $ <;>tc. ±Ml'<^) yr-i imzin'thm^ 

vss^c-r s t L7t*\ -fe yxryrm yrv yxma 

[00581 *SI)!6Mt'{4, T-mm.^^U b iXya 
-r-*>'^^y-h5:ffi;t3ttOS:fflir%fcA>\ MNOS 
50 (metal nitride oxide semiconductor )M;^'ty-fe;k 
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[0059] (^2mm)mz.mfi-\i!,hv^^imiR 
fit. mi. m8{i*m2mmmzmh^^iiiLm^ 

6, H7(im2|liS^Ji:Jt«5^ff-5^v:i6t. IglHW 

isis^ao^ t 'J ■fe;pr u-f ajo^flsw^tsisii. ±iE 

[ 0 0 6 0 ] 06(i:, ±iB0 1 (cSt-t;><t U-fe/l-TV-f 
rtiO^^rli-fe/KTll) ai/^ (T21) , b'-xbSBl , 
V-xmSl . S2 , y-XT3-:J^SDl . SD2 . 

-feyxryrsAi 2tt^:j^5— (Td ) com^^m 
miz^-rm^mTS)^, y-xr^-rsDi , sd2 
rtt^ti. -e^tm^-v-xissi , S2 izm^&L'^'^ 

SfiiVrB5:ffii|i&-f S/itfjcOM O S h 7 y >''X:S'TRlm, 
TR2mt. *y-XSSl . S2 {CgftfimaVssS:ttJ& 
1-Sfc«>«0MOSh7y>''X^TRls, TR2si:*5|Ba 
^tlXK^^. -etr, MOS h5yi^*X:J'TRls, TR 
2sO^'-ht{i. -eiV-ftifi-tSDOl , SD02*s^ 
MOSh5yyX:?TRlm, TR2m<?)y-ht: 
{i. -etl-f^Xfl-^XDECl , XDEC2 ^^^^tl 

I. ^fc, ;io^j&«iy-xti(cEpsirr&«fficoiS"f 5 

100 6 1] tfz. NBJih'-yM8y-K-C*0, t'y 
h-^Bl tt±. ffi-i-YSG(IJ:o-C$tJI»$ilSSff?h7 

b'.yhiSy-FT'*)0, ^S-b'-yMSDBLfcti, is 
^YSGl,ZX-:>XMmtl^mmhyyi^XfSTlbi 
:fi-Lr«^S*tTV^S, TRdrnJi^S— fe;KTd ) ff) 
YU^ yiz^^tii l^^{ii^i^t^t:tb<:r>MO s h 
yVi^Xi^Xh'O. ffi#DXDECC<J:oi:$'Jffil$itl> 
tiOt'J)!.. TRdrJi:/5— fe;l^ (Td ) iOy-XtC^ 

[0062] 07£O^'-f 5y^^f-^-h2r#BBL 
'5r*«^>. Iglllit^llfctJftSig^aiLlfl^tov^-CittaB 
■tS. 07<i, 'J-fe/l- (Til) $:S!*3t't> mzjt 
^: D -fe/K T21 ) 5rSg;^;t' L . •e<^<*. HJS>< t U 

(Til) &^;^i^^'1i^<7)#ff^<^fl:S:5^f. ^iiiiW 
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^tLX. {I^YSGSrHigh Izl. mSihyyi^Xi^ 
STla, STlbS:S)iS-ti-/::t^, ft^RESET^i) 
•f *^^^/2{tH ightl bX. b'-y h y- K N B t ^ 5 
-b'«y hiSy-KDBfc«0«ffi$-^mfiiVss{Ci;-fe.y 

h-tl.. tfE^ajURJtcfcv^Tii. y-feyp (T 

11) - (Tmi) cov^-rfu!)>io^js«L, ^mmv-x 

';-fe;t/ (Til) -fi-^SDOl SrLow 

10 (C. fl-§-SD02 ^High tLJtm. fi-^-XDECl €: 
LowCL. «^XDEC2 SrHigh IC^^LXUK. 
■^XDECl S:Lowt-tSfc|Sim-3!S?V-mwi 5- 

High izt. nmifi'7-mw2 iiLomtc^ntfutt 

iztl. ^<nt^. SiRLfc^* 'J-b/i' (Til) 

"1" tt® (fiL#i^m«) ^r^.{fb'>yhi^y-HN 
B<7)«Ci3!)>-^L (*5200raVSK) . "0" 

(SLI^V^m®) =5:'o{fb--y bJ|y-h'NB<7)ma« 
^l!)L^v\, c:fii:|5l^{;:. cJ^S— t/P (Td ) izX-o 
X. r5-*;^t•y^^y-KND{i'J7r^yxl;^ 

20 IcftWrStll.. -etT. b-y hl8y-KNBi::?'S— fe 

:?-f sy^rsrMt^-^T. by bjiBi t-feyxrvr 

SAl i:iOfi!^&^0Jrr^<. fi-^YSGSrLowlC. 
SiRV-KiSWl <7)«{4S:Lowt, ^-tXDECl S'H 

igh jc. fi-§-SDOi $-Low(c-ri,, -ecoitfitc. -fey 
xrvrsAi €rvStt^l:$-tir.5^<. fi-ti sae^l 
ow(c L . J: 0 b' <y MSy- KN B fc ^ 5 — b/Pb' 
•yhJ|y-h'NDfccomia:IIAili<S$^l.&, ;'<t>J-b;l' 

(T21) &^s?L-cg!;^/2f*&t>iii»r*o, mm± 

30 ^B&l-S. 

[oo63]?j:tc. 08<i. m2mmmiziin6^=e>j 

■k)UrU^\H<n:<^'J-k)l' (Til) aiA' (T21) , by 

MSBi . y-xiRsi . S2 , y-XT3-rsDi 

. SD2 . -tyxrvrSAl atl^rJ^S— byl^ (Td 

) (Tymmm^zm-m^mxh^, v-xr^—f 
sDi , SD2 n\z\t^ -eii-etL#y-x,^si , S2 

fciai^^^ai t+ISIttfiVnnSrfitl^-t&JtyxOIVIO S h 9 ^ 

i/X^J'TRlm. TRZiutA^lES^ixTV^SA^ *y-X 
msi , S2 tcS^«(aVssSr«»&f •S.^:y>(JDMOSh 
40 ^yvX^'TRls, TRZsJiffia^ilTi-^^V^. r>t. 

[0064] 09m'SU^r*>'f>, m2|ISfi«?yt 

-fe;U (Til) SrMA^fL, ^: 'J -fe/KT21) ^m. 
h-tib. ^(rm. Ifjg^t';-feyp (Til) im?tfi-f% 

S:High tL. StRh^y^X^'STla. STlbSr^ffl 
^■^ztt. fi-tRESET5:i?T*»iOfif^;t'(tHigh 
50 tCtr. h-yby-HNBfc^^5-b'yhiiy-HDB 
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tmiztiuxii. ^tu-fe;p (Til) - (Tmi) w^-r 
tgavrmtcig^i,. mni^'t'j-t)i' (Til) im^ 

fd-t^, ft-^XDECl SrLowtct, {i#XDEC2 
i&High l,Z^miXt3<. ft#XDECl ^LowlC-^S 
tlSl^tCjiitRV-KiXWl $:High tcL, ^^Stl^V-H 

';-fe:;l' (Til) *5 "1 - tt® (fiL^v^ttttM) 
^^{ft'-yM9/-FNBcOSfi*^'^t (*<E00mV 
gjg) . "0"W (iSL§V^fii«») ^(^{ft'-yh 

—t/l- (Td ) fci-^T, :J^5— feyPh'-yMSy-KN 

/- K N B t S — fe;Ph'-y h^/- H N D t omen 

^Bi fc-fey;!.ryrsAi i:i7)S^^flj'9irr^<, 

^XDECi SrHigh iz-t:s>. ^<mmz^yx7yr 
SAl 2:vg<t(t$-ti-2.^<, SAESrLowlct. 
^MCi Ob'-y M|y-KNBi;:rS— fe;Ph' y M|y 
-HNDi:0«fill*>li1iSil'S. ^^:!J-fe;KT21) 

[00 6 51 iXi;, ±ieisi»s0>itm2KM«tcos^ 

Vy.'9^K\&, TR2s^CJ:-5-CgS6«fiit;'J-fe-y 

[0066] -eixtc^f Ii2iijfe0ij-c{d:. im^v- 
x^ammtf^xy'Q-T-^ynz'sm^Khcri-c. 

3 y-fk; tTV^I. tco*s l ffltLhiflH' 'J -t: -y h8#fcy 
;USr)lo-Ct'-y h*|CSrtl$fX, ««6m{aVsst'J-fe'y 

;^1&^;^^^t*■r*&(cli, y-;^«ES2-&iftfimevss*> 

^>M;^^'t4'lSS{^vrlIlt■c^^^^ti^^f^^^>-f, ^ 

;^I8S1 {cS^$fL&-r'<T<^^^'J-fe;i/*>TT^y>' 
aVftLTi^^t^^tl^Wi. y-^^HSl com<^{i'J-fe 
<y y^\Z\L v Ym.im'^i\.h^t\.tti:<. 
^ i: C J: 0 |g^m&*5ffiT L/c i: LT t> . L 

SI ±<o^=f:U^>\^im?f-fz-t^'^izii, v-xm<n% 
wmim>xO'^^j:<. x-^x. mmM.-nmm:mhz 
t-¥X'^i. 
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[0067] (msmmm) mz. ^smmmmmn: 

M'^m.Rt/^comblrmz'y^^X . hi O-l 85r# 

fttiei^KcOT'a -y HlKlli: lil-T* 0 iiBB(i*B&i- 
5. 01 0 :*^SIWci5ttS*«*it'1l^atfO^ 

h 7 y i^X T11~T mn 2: |*li£-ri. * 'J 5r n 
10 ?iJc7)?f?imtwffigLTlifi£$ii. ><ty-fe;KTll) - 
(Tm) . ^-HiaWl -Wm, b'-yhigBl ~Bn , 
y-X^Sl -Sn , #^JiSl)lfflh7>'i''X:5'STl ~ 
STn . ■fe>';?.ryrSAl — SAn . a^T=l-ifR 
Dl ~RDiB . ilVi.^f^—y^ y-XT3-:^^SDl 
~SDra OffljStffiSWfi^Ji. lglllifcplJtCfe(tl.lll 

[0 0 68] iClT. 3(i^W<^!|fjStLt'. 

20 X^'ffiK<?5«jt<0SSSiO;^^$:flF^-tS:*'^?)--FDll~ 

-HDll-DnnJCiOs #^8&Pll~Pinn(CfeV>-C, «• 
h7y>'';?>:?Tll~Tiintoy-X*><i>HL'-^'y:fi-|6l (Hi 
-H^) tgEnsmSS«i#b^:^i^':^:5'Tll~Tiii<0«lf^ 

l:^Li«5(2'^L<. h-i^^y*-<iy-:^*ifii (swrni) 

ll-Dm{±«g[<7):S-[Si(ci-:>Tffitn;fiA^mfl.a*l«a 

[ 0 0 6 9 ] 0 1 0 ^-^fSL^rjtffia, 3t^fi?lt 
tSW2 . •t^rfc*);<t U-feyP (T21) ~ (T2id) i—ii 

(Til) t (T12) itTyu y~>ay{tix\>^ibm^ 

«<a5r«it!imevss(c^ji.{fov) i^^^-ri,. nn^fc 
sss?y-xias2 (Dmmm?f-iiiL'i>mmw.vm mi 

(f 1 V) (CiSSL. ^ratRy-^ISSl . Sm C7)mfir?: 
StfimfiVsstCg^-r^, t'-y hilBl -Bn (?) 

niigcti. t' y hjRBi ~Bn t,zi,t^y XT yrtmu 

SiXTV^STtif), b'-y h«Bl ~Bn <^fi{4fi9lil«& 

tz»)\iZ. b'-y hUBl ~Bn COmffil-^fOmE («JJfe 
50 mffiVss) TftSfc-rS. 0!l;c(fs ^*'J-fe;l' (T22) 
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*•>' "0" ilt^^rt,<iV^'J-fe;> (T22) (i;#iJ-t^f^ 
^eS$^v\ t/c, M^U-t/U (T12) ajifltrrv 
•yv-g WtLTt-^l.*^. t'-y hiSB2 ty-;^4ISl ff) 
«fii[*<|3|tTVssT'*^!ty>, ;«<t'J-b;l' (T12) tcfi 

^t'J-fe;!/ (T22) "0" «»(c*)SC:t2r 
^■C#6. CTxff, P<*y-b;U (T21) tfi 
"1" 1^®-^r^>{f^^U-t;P (T21) A>-f^LT«cS3&»' 
cSn.. h'-y hlgBl W±«cS*>m, ^tU-t/P (T2 

1 ) " 1 " m^izhiz b im\x'th. 

[00 7 01 ClwT'. ^^U-feyl' (Til) ti-frp yi^ 
^^rU-fe;P (T21) *if^LTh--y hiSBl {.Z^JXfzm 

mis', yt^v-^iu (Til) s-g-cy-xsisi izmna 
tz. nm^iv-xmsi t±x<ot'yhm(omm^mL 

mnmmMtx'^?>. 

[0071] &±cr>X olz. 7- FIIW2 b V-xms 
(T21) ~ (T2b) S:-ffi(cK;*ai-rc:k**T-^. 

[00 72] t;^. h-ymt^miKv-xmimmv. 

[ 0 0 7 3 ] ^rfc. ±sMV-mum^tiiL'i>^ 
mm^ma^tLX . y-xUBEt J: ■g>wtl?;< ^ U -t/Wco 

ii^coL^\.mi&T^mmmzmmLx. mi^mtmi^m. 
m^^mi,zixhx<. tfz. v-:x.^mi,zj:tm^ji 

immmmmizmx'^i, ziii>izmLximizm 

[ 0 0 7 4 ] <Ji:{c. *||Sfi0|KiJV^r V- H»<0«Ci5- 

^«{iVss(c Lt:ttm?^iiit:m^z-^\'^xmm-t 

s. a;^ajL:frS{illi 0-c^^Uci?^ti5L:^rSi^fcv^ 

t"ikr<r)7- HSiWl -Win <0«G[^SflM;{iVss (^J 
HSKMiT) •• 1 " <j^®tcfc(t^ 1 1» -fe^l'W t ^ \, \fS.nS. 

" I " mfsh^in^^m. , " o " ^(f 

SE$^(r^itJ6. lai 0-C^L./iS?;^a}L:^{ci3V^T^ 
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0 V ) ic^s LT t , ^ ^ -t;uco^^»^ t' -y h um^<. 
V) fcfg^L, ^^ss?y-xissi , sm mm: 

i:iSYLXmmLVsslzm.'th Z b X'V-XWLXmtfi 

Lit^^ y-fe/i^ (T21) ~ (t2b) i-i^xm^tB-rz 

m^cfmmm<-mmmM.-n^bmMw±^ 
10 ^mx'hh. 

[0075] iJis3^3mm<n>n^tzL-}5mxu. ss? 

[0076] ±iem3llit^<7)M;^;t'L:^rSTJit'-y h 

20 [00771 ±iESiteMCi3(t -signal Li&#-c<±, SI 
«?y-xiings;^^aiL't'^{a*^'Er«io$fi.-c. y-;^« 
ff (c i s SiR^ * u -fe L I' V weci I. . y - 

v-xmmziih'mK:<'t^)^)i'<r)L^y,^m.i&T^ 

B6±UTt>J:<. C;h.^>«i^l|liifia|t|Bl«(ZjimT-# 

[0078] *ie6£0ii{cfcttss*i«fi^a5^*-r'5.^ 
30 mmi'^mm.<^mwiz\im.<r>i:><7)mt. 
mmm^<m^mz-^\^xmmh , 

[0079] 011 (a)-(c) mmi 2(a)- 
( c ) ti. m 1 «iS^ltC^S^ ^: 'J •fe;KOSjtXS^^ 
•ticO-C*,S. 011 (a) {=5^-ria-CJi. PM^* 

f*iS«ico±(c, h>-^;i'Si02 K2, yu-'f^y 
yf- Y 3 . mmmWkA . 3 y h a-zi-y- ^ sat/ 

>-'->i^)tSr}|^^S. 011 (b) t^-tlS-C{±, 
W^W,z V b 7 L;t:^^-f ^- H 2r J^J^f 

- ii9^je«^i.. laii (c ) t^-rxsTii, u-i^' 

TfflPL. As+ -^jfyttAtrfi^^O, S?gJKcOn+ 
2 1 ^lem-h. [112 ( a ) (C^fXStiis ftSM 
tLTSi02 K22^CVD£{Cj:0««f--&, 012 
( b ) \,zm-lMX'\t. V'JX h 2 3 LT/^ ;t 

OS i02 )K2 2SrX.y^y^A' y^'Ly^:t-KlrJ^ 
^■rS^JS^^^'-bffl!lMtC-9-'f H'>^-;l/2 4SrS-f. 
50 01 2 ( c ) t^IgTJi, ify/Xr^^v-y-y-'f F 
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[0 0 80]i*:fc, 1313 (a) -(d) {i, m2im 

WcffiS;'<t»J-t;l'OS)SIg$r^^tOTS)&, 01 
3 ( a ) (C^-rxg-CJi, PM^^t««10±tC. h 
y:^;USi02R2, 7n— ?-^y^^y-h3. Wfflfft 
. 3 y h o h 5 at^^affl S i 02 IS?r 

5. 0 1 3 ( b ) {c^-rxg-Cli. Vv';^ h 2 5 SrM^B 
U r^5r-K5-J^^I,iHS*«L-ClBPU A St 
-<:tyjiA5r4fV^SigJen+ ®2 7$r?e^S, 013 

( c ) iZTp-rxmX'ii. S i 02 HSrWaLTX-y f-VN' 
>y^'-fSC:i:T1f-<h''>3r-;P28SrJg^S. 1213 

(d) (c^-rigt-ti. As + ^^ti^aA^-ff^^ftig)^ 
n+ l3 0 2:?gfiK-r6. 01 3 (d)X'iin* MSOii 

-fe-/ h<o±^^i,±'>r^ ¥^:^-/i'28<^mmx'^m-t 
I. . m 3 ( d ) ic^-fjj-^-fe -y hmm 2 9i}miff^m, 
tmtLxm^i>, 013 (d) fci^-r^^'j-t/i-io 

Y>Lmk(n'm.W'^htih. 01 4«i. 01 3 ( d ) {2 

filttJi^'- h ( 7 o-r -f y iJ'^^'- h ) mfft'J) 0 , H 
ISl{i*7-fe-yh«^2 9i:|?f«fSn+ «$-««12tCL 
(«t6r|6l) C7)!mt5:. jSJ^Ji^J-^-b-y hiil«2 9 
t^^l-nt ©30€:ffifl:fitit/i:^^ (SWl^) CO 

2^mMts:'>X\^h^tt'^h1?h. 

[ 0 0 8 1 ] 01 5 ( a ) - ( c ) %3m&mz.'^ 

y-fe/I'iOigJtXSSrS^-r. 01 5 ( a) {C^-fX 
g-eti, ±ie^l . ll21SjiM«0iBtXSi:|5I«tc, X 
-y ^'S7D-T y/y- Vim^iemh. 015 
( b ) t^-rxST'tt. Ui^Xh31i:mfSL. y^:t 

-}'^m^-t?>mm^mLxmnL. m*rfi]*>^>c7)B 

t A^'M^ L < . 4 5 S 6 0 KeV 6 E 12atoiiis/cm2 *«3i 

01 5 (c ) t^^XSTJi. As+ ^ jJ-yaA2:^fV^ 
SmKnt Ji30Sr}gjR^S. 01 5 (c) 

i;-fp«3 3^mtTiSji^nt Jg3 0?rf*3I$ 
P«3 3-SjgSn+ il3O0*5:r-Y 
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[0082] ^fc. pl3 3ci0ai;gS->i<LTn+ Ji3 
0 MC*=t L- T :t 7 -fe-yhtC^-sTti^r^, 01 5 
c7);< t •feyl^(O0iJ«i0 1 3 t D -fe;KO«MJ J: O t-f •< 
K'>^-/l^Xg*<i2'S=5:^>tm^!^*»*S. 016 
{i, 01 5 ( c ) col«jt^*-ri.^^ 'J■fe;^coS§v#tt 

10 (TilSmi 1 E 18atoiiB/cB3 *) s :t7-fe -y b«t«t-«i 

t mij^X'iin^mfi i «fja±a<i: o t v <i 

[0083] 017 (a)~(c) at;01 8(a), 
( b ) {i. Sg4^jt0l|t«SS^t U-fe/UcOSS^XS^^ 
■rtiOTAS . 017 ( a ) ~ ( c ) (C^-rxSf(±. 
012 (a)~(c) (C^XStiaiafc:. ;^;J'-y^M 
7 D-r -f y h «Ji$: LPNr^^-]^im 
mtimmzP* >f5j-yi£A^ff=2:(r\ ffij8«<7)n-Ji 
20 9i&mL, PN^^-f^-h-S-Jg^L^V^fglS(CAs + 
^jryJiAS:ff=5rV\ SSSc?5n+ «2 l^r^-tS. 

^<r)m. 0 1 8 ( a ) iz^-rxnx. i^mmt tx s i 

02 K2 2&CVD&{Cj:')ifl«-r*. i^CtC^ PN^-f 
:*-'Y%:m^-ttmHZS i 02 M2 2^X>y^y/>'^' 
•y ^' L P N :t- K ?:mm-imm(7)y- y mmiz-^ 

K'^3j--;P-2 4^S-t. -eof^, 018(b) tC^t" 
i^K:^ PyXh31&»Bt. PN^^-^:t-HS:J^^ 

•rS««{2rMPL. BF2M:tyaA^ff-3TpM6 1 

srjgfiKfi.. iitiizx^. pmei-n- m9mi>zm:f3 

30 Ifil^aSSt P N H*iJgj£$tLS . 

[0084] JjLhtw^ Lt:y(^ 'J -feyWiti^^cox:? -y 
my o-T -f y ^^y- h1«^;< t U — t/P h 5 y vx^- 
«oy-Xffl«tffiS-t SfB^tc^^^f ;t- F;{^m§itT 

[0085] ^t5, *§lli«^<7):T^»l6ttX^ 'jai:7n 
-f-'fy^^^^'-NS:(i;i/ii.<7)$-ffiv^!t*^ MNOS 

(metal nitride oxide semiconductor ) S^-t' J'fe^I' 
^ri:lCft;«$fll.. MOS h^yi^'X^S'cO^i'^t^/t^iS 

40 i9-^rffi^»mtj>(^vhyyi^xi'im\''>xi>x 

[0086] {^4mmm) tiT. mAmmmco^w 
E^m(^mmnmiz'y\'^x . 01 9-02 3 2:#hsl 

u-y^' i5is50{±0 2 4 iz^ u^^^coT-m^^mmi 
mmcoru y wmt pi— 0 i^0B(i*Bi-r s . 

0 1 9 {±*llifeWlt=t5 ttS^SMEfl^MOX * 'J -b^U 

7U^gP5:*L, SlllifeM(cS-t;<t'J-b;l-TU^<0 
WttrSm^WzMZiSlB: Lf^h oyxh h . imm 
50 TfJ. 01 gtc^Jrdt. ^i.(f2H<7)j><ty-feyl' 
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(T21a) fc (T21b ) CO HU->f Vti^acoSilSr^ft-L 

(T21a ) c7)y-X{iy-XglS2 (T 
21b) <0y-XJ4V-;^SS3 fc-eit-fti^^iiTv^ 
■t^r*)*>. U-feyl' (T21a ) , (T21b 

) (ov-xiim^<^v-xms2 , S3 {c«^sft& 

^-^fJ-fe/P (T21a ) , (T21b ) OFl^^y 

*f<o><ty-fe;i/ (T2ia ) . (T2ib ) (m^m,z\t 

CJtL, #-*t0^ty-fe;P (T12a ) , (T12b ) fc 
(T32a ) , (T32b ) i:*5 2b'-y h:H-cOSPi5:|i§T-C 
ffiS^^tlTOS. lHr;P (T12b ) ^ 

(T2ia ) t^^<oy-x«s2 t:^$^Lr 

V^S. ffi:^c7>-^^(7)Xt 'J-b/P (T32a ) , (T32b ) 

[0087] ISUk?)^. y-;^SSl , S2iOSfc2 
^laOV-HIIWla. WlbSr. y-X$|S2 , S3 (rmz 
2*07- mW2a, W2b^Eat, h'-/h^Bl ~B3 
«, V- HtSfc y-xUi: titff-tS J: d (^E^S , 
-?-L-C. Cix<^iOillS-effM$nsfT?iJ±£7)IS«(::. 2 

t'-x h-fflw^^ y-feyp (T) t-'i-y.-ft-wrnxz^ 

W^fvr:\^h, ^fc. #;<^:y-b;P (T) co^'-hJiv 
!>. V-Hmwia. Wlb-W3a. WSbli-eil-f^l 

D'^r'a-^rt;, y-xaisi -S3 {i-eix-rtiy-x 

T3-^^C. h'y MSIBI -B3«i'5-it'Pii5iJ3ffl'Mh7 

y>?X:?STl -ST3 Jr^LT-feyXTyrS Al ~ 
SA3 IcS^S^t. ij^J^=r^-'f\.zW^^fiX\^h, 
[00 88] %ti. 02OtZSrrfiBSTI4. ±^01 9 

^LstmSt^. ClcOWTWy-XKSl . 82 . -fc 

h7Vi^'X:5'<7)^t;ir>f5}--KD12a , D12b.D 
2 1a . ■■■imM.^i\X\^hi)^. #h-U-Yyt;<t'J h 

[ 0 0 8 9 ] , 3^Jfefi?5tfeft&;'< ^ U -fe;K T ) 
<nWti,z-o\,^xmm-t^. 02 1 (a) <i:h--y hi8:^|6] 
offlJt^^^BriSH. 02 1 (b)«WcWie-r&¥- 

ffiHTS)!.. m2 2li^mmi>zii\,^xya-7-^ 
v^f-Y<r»^^--y^^Tr^\^fz^^<nxhh. 023 

#ii(cfev>r. 5i<4^i^Si. 5 2i±y-xgei8. 5 

3<4»-affi»)i, 54«41S^fi, 5 5{4h'.yhie 
il, 5 7{±t'y hilny^' 

^'h. 58<4Ji§ttfa«, 5 9{±/N-^'-::^y^^7n- 



2-4 



yn-T -f y^y- h 5 9 \ik.Wim.W§. 5 8(?)* 
a:fr[6ltcii:J8ft^c:.'N":J'-:iy^^-ri.. 02 1 (b) idS^ 
■ti. b V- HtiTSi 1. 3 y h u-ivy- V 5 Wrlf ^ 

ii. -^msmA b y o-r -f y i/y- h 5 9 1 h y 

;ps i02 )®2$-ies^w{cx.y^y^^-r&. y-A 

3 0Sr>(5ryaA(=j:OJB«L, Jg^ftSi02 1K2 2 
Srt68r-r&, S i02 ^2 2S-x.yf-ys;-y:?L, -t^-Y H 
'>;r-;l'2 82:J^^L, jfyiiAlcJ: O^y-fe -y h H 
10 U-f y 2 7 J-ffM-r , Jf-A'-- 9-^ XT-b' -/hoy 9 
9 Y 5 7-&S3tL. le^Wlsffc S i 02 JS5 3 
L. y-Xi^^a5 2^/^•:5'-::^yy■t■S. iitail542r 
it«L. t'-yhay^^'h5 72::t->'>'-ir^XrS5e 
Siaiil54*x.yf-A'.y^'ts h'«!.h3y^:?>-5 
T^^ftS. Wm^^mk\.. b'-yM^5 5$:>'N-^ 
--y^^-rs. S2 1 (b) iO¥E0tc^-rJ:3t;<^ 
i;-fe;l/i?)-?-v*;H^:S'[6Hi:b'<y M|(^)Tf'>f y;W— 
b''y hrjy:^'^' h5 7<7)VX^'c7)-^t)-ti-7->'*ylciO 

-f y ^T"^'- h 3 immmxh zc^zt niiiy a 
-r -f y h 5 9 2:±ffivSttffliS 5 sco^mifmz 
mimz/'i:$'--y^^L:f:iZtl,zms-r&t(r>X\ rif 
'f y/P-;u*s/hS <^m}^mt^<0M^^-^i!^~-yy^ 

[0 090] :^t3. 02i^{i^-rwr'>b{4vx^' 

W-^i^-frV-j/ySrT-f >f y;U-/!/^5i|i^i: LTfe 

0. ■^)Vwm±f-^^y)i'-ivnzM<7i\ i^(c^-3t 
tr^SjifS. vx^'tf>&i5-^'7-yyliS3^#ilcfl!c»-rs 
30 t)£7)T* 0 . Tif ^ y/t—^Ueo^^t-ffiS t5r<T i> J: 

[0 09 1 ]=5rfc. 02 l^(cs^-r;<^';-feyK4, ±12 
013(d) (ciT^UcJl-y-b y h«l«S:l*I«Us:«^Sr 
^hyx3-y-^yyy-Y}i^U^)V (SsmttRlfc: 
i3(tsm2fflj&{^]) Irfflv^-CV^-?.*^, ;Wc|5g^-r-5.t 
W{4=5r<. |gl. m3, l|4«ji«a|C^t1i^<^^^ 

[00 9 21 i/c, *^0l(cfcV^T, vStt®^5 8?r 

mmm^j:ii<r>-jmi,zfs]:.xmm^ 

[00 93] $^>(c, :^mm\\zii\,^x. yn-f ^y 
/y- h 5 9 1 3 y h D-;py- h5t y-Xifiia 5 2 

{4iiin^t-$>i.i: L/i*\ mm.m^j:i:<r>-i!m^zmx 

[0 0 94] 47t. ^mmizii\^xv-xmL5 2\i 
mmmx'hhtLfzifi, mMX'm^Lxi:,i.\\ 
[0 095] a^t, mi9im^x^j:ifh. ^iFmmo 
m.?i-^L-mii,z-o\^xmmth. ^mmx'\im.^^L 
ijm.i^immbmm.<nm£mmm.:^^-t. 019 

50 *S<rN|402O{C5rrj:p(=. 0!lttf22|£OV-Hmw 
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lb, W2acO«{S5rS?^tliLmii«ffi mHi. 5 V) 

KUWla, W2b'-W3bcO«fi5rgSfi«fi 

(eitif^ 0 V) (cL. y-;^iias2 iomia^gg;^^asL 
f^mm&. mm. i v) tt. ^mKv-y^mi . 

S3 ~S4 <7)«<2$-^«filr 0 V) , ^TtO 

<f, 0 V) fcL, '7-HiSWlb, W2a(=^$ixTV%S 
[00 96] =5rfc, 02OO«jS<7)ri:<. ^S^MpiJ 

[00 97] tti. t7°W i'v'aWb-r&^t'J-fe/P*'' 

[00 98] ^rfc. :mmm(^mm:^=tuiziiy\D 

-"r^ yy-!r-h?:mifzi>(r>t:m-^fz-^. MNOS 
(metal nitride oxide semiconductor ) J-fe/P 
^rif t-ft^^ilS . MO S h ^y>'';:^:S'<?5^A':^-;l'TS« 

[0099] 

[||B««7)S!,^] tHiJiBBU^iolc, »*3ilX{i2£?) 
fgBJtc J: . t U ^r;^$•^T?|J±CE5lJ L/.: 

COT. ^^aBi?Mty-fe;K^iSi^fcJ:-siiiii;*ii}L^«r 
[0100] fi5RJi3co^03tj:Wf. immv~^m 

[0101] m^m4:<nwMzxiiii. . v-xmzmf 
[0102] 5 (o^mzxtm. ;< t u -t;n7)is 

bv- xmza ft § jfefem^^ mmt^mhzbfpx'^. 

[0 1 03] IM^eoj^HBtcifttf. ^ty-fe;K7)fE 
7-^yyt.z-thi.o^zi,fz<nx. \^v\-u±.^<oiM. 

[0 1 04] lfjKJS7£O^H3tiWf, ^Vyr-^mc^ 
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[0105] mm8<r>%mi<zi.tiu. v-x^k^z^ 

hL%^^mMS.<rMT^±t<io\,zLtLffiX. ^t'J 

-^mz-irh:LtifiX'%h, 
[0106] 11^9 x«ii (ii7im%zx.h.\t. 

;«;^ < F U-f y|l!l<0$«i^it$-?&i:* 0 Z b ii^T 
i-oT, V~xmmzi:?>l^\>^mi£<Oi&T&i: 
±^<-ti>ZbifiX^h. 

[0107] mmi 1 mfMizitm. a^^^aj tSE 

LinoXdizttzcnX'. mi^iiiLmziH1-h'7-m 
ff)mmff)mf'S:^x<i-Zb*^v^ . ioT. msm:hn 
i&mmizb-ipx^i,. 

20 [0 1 ] ^ 1 mmi<^mmm^mm^u'm^tii 

[04 ] Ill«t0im7-fe-y bflf^^*-f «;-b 

ammxh^. 

mi\m\ mm<r)m^fiL-)imi,z}int^u<r>m^ 
crmt^^^'!'^ ^y'j^^-T-vmx'hh > 
[08] m2mmr>^mi'&^<r)ji^^}-^ivTv 

[09 ] 16 1 mm<r)Wi-fiLi3m^mh^u<^^ 
(rmciTT^-t^'^^yi^^^-Ymxht. 
[010] msmrnco^^u-t/uri'^iom^bm^ 
itLij^b iwmthtzifinm^mmiX'hh, 

40 [011] |g35eSt«<OlSlfllJiWtClSS^*'J-fe/W^ 

'^<omL^n^-mmmx'h h , 
[012] ig3iisfifiaios 1 im.mi.zm^'ii u -t^K?) 
ssjsxso o*>sx02 mfmm^i^ a-zv ^-y-i ^ 

TT^-mmmx'hh. 

[01 3 ] ll3^M^om2fl^JiWt^SS;t7-b•y bffi 

mxhh, 

50 [014] |g3iaM[^J<0^2fflJiWtC«l.;t7-fey hffl 
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Siiti^o a s i 02 m<r>mmkP n :t- h -km 

[ 0 2 2 ] S4 IIM^JC0^f^^flc|EtlSlg(7)^ ^ >J -t;^^7) 

70-T -f yy^- hff)/^:S'--yi^^mi:^^-r^mm 
[02 3 ] mAmtm<D^mi^m<r>:<=t>j-tjv^ 
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[024] mff)miiif^^^<o^mf&iiFn-:fo 

[02 5 ] W^(7)^mi^mcO}<=tO ^Jl'Tl^^<7) 

I. 

[02 6] fi£*<O^Me'fi^S<50;<^!;-fe;PC0L#<<^ 

[027] ^ifkco^miWS:S<0^ t 'J -fe/KO^JMS 
-&O^fc^€rBfrffi«,^-C'^-r0T'S) S , 
10 [028] $l!*cO^MS1i^iS<om»!(ttt5 

mx'h^. 

1 il£^f|Lp»K 

2 hy^;i/Si02K 

3 70— r-fy^^y-h 

4 ^A^lg 

5 rjyhD-;l/y— h 

11 'J 

12 y-m 

20 13 h'yhja 
1 4 y-x^ 

17 :t- K 

18 -ty^ryr 

24, 2 8 i?-^ K'^sT-yl' 

104 y-xr^-^^ms 
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